; e3eFSNNOTP@ QR6RTFS[ e B USE OF 2- AM NO THI AZOLI NE DERI VATI VES AS

LNHI BI TORS OF | NDUCI BLE NO SYNTHASE The present invention relates to the
use of 2-am no-thiazol.i ivatives of formula 5 (1): XwWY S N/~-NH2 N
or their phar rracjmu\mm\“@\\mept able salts as inhibitors of inducible NO
synt hase. The in I des for the yse of 2-am no-thiazoline
derivatives of fornul*fr) and their pharmaceutically acceptable salts for
preparing pharmaceutical 10 conpositions intended for premwmmmﬂmmmm
treati ng di seases involving abnormal production of nitrog (NO
by induction of inducible NO synthase (NOS2 or i NOS), the phasigmeeuti cal
conpositions conprising the new 2-am no-thiazoline derivatives and their

phar maceuti cal | y accept abSE QBRtAMEING-THEAZRILINE RERINATINES| i ne deri vati ves
and their pharmaceuti cal A ¥ IRfsSRIGES OFSRIDGCIBEE NG § PRef Aghoxi de (NO is a

di ffusible radical which s 1nvolved 1 n nunmerous physiological and

pat hol ogi cal processes. It is synthesized by oxidation of L-arginine, a
reacti on cat allyspusdny inveotios sclates tonthy mes of 2taménb-Hiiazobige demvatiyrs dEfaymthase
or NO syn%has&,(N%), referenced in the international enzyne nonencl ature
syst em under )ne nunber E.C. 1.14.13.39. 20 Three isofornms of NOS, two of
whi ch are constitutive and one of which is inducible, are known: - a
neuronal NOS (NGS-1 or nNOS) \A/as\%i gi na i sol ated and cl oned from nerve
tissue, where it is a constitd{tivejenzy e&%% produces NO in response to
various physiol ogical stimuli] suck_as activation of nmenbrane receptors
in accordance 25 with a mechani depénde on cal ci um and on cal nodul i n.

2 - an inducible NOS (NOS-2 or i NOS) can be induced i @) response to

i mmunol ogi cal i.mul . Yo [ ter] anti gens
in various ce?rlstéelgggﬁmzag;guq?cgﬁy %écgh%ﬁfé%gpnga%rlgp gglgs? ?%gdrl\lg%tl%g@i ngl{h%%eel'l S,

hepat ocytes, glial cells, and a | arge nunber of other types of cells. The
activity of tThesinvenfiar providendor thegusk atf @darbino-thiazoline derivatives of formula (I)

and their pharmaceutically acceptable salts for preparing pharmaceutical
10  compositions intended for preventing and treating diseases involving abnormal
production of nitrogen monoxide (NO) by induction of inducible NO synthase (NOS-
2 or iNOS), the pharmaceutical compositions comprising the new 2-amino-thiazoline
derivatives and their pharmaceutically acceptable salts and the new 2-amino-

thiazoline derivatives and their pharmaceutically acceptable salts.

15 Nitrogen monoxide (NO) is a diffusible radical which is involved in numerous
physiological and pathological processes. It is synthesized by oxidation of L-arginine,
a reaction catalysed by a class of enzymes called nitrogen monoxide synthase or NO
synthase (NOS), referenced in the international enzyme nomenclature system under

the number E.C. 1.14.13.39,

20 Three isoforms of NOS, two of which are constitutive and one of which is inducible,

are known:

- a neuronal NOS (NOS-1 or nNOS) was originally isolated and cloned from nerve
tissue, where it is a constitutive enzyme. NOS-1 produces NO in response to various
physiological stimuli, such as the activation of membrane receptors in accordance

25  with a mechanism dependent on calcium and on calmodulin.



5 calcium Consequently, once induced, it produces |arge anounts of NO over
prol onged periods. - an endothelial NOS (NOCS-3 or eNOS) is constitutive and
cal ci um cal nodul i ndependent. It was originally identified in the cells of

t he vascul ar endot helium where it generates NO in response to

physi ol ogi cal stimuli such as the activatiﬁon of 10 nenbrane receptors. The
NO produced by the neuronal and endot heli constitutive isoforns (NOS-1
and NOS-3) is generally involved in intercellular signalling functions. For
exanple, the e i WL CR1AEE b ol s i I f. sel s
i nduce the rel gggﬁl@%ﬁlgb ﬁ@%ﬁ?&éﬁ;ﬁ%% Csalrr};bgtlﬂ&réﬁggﬁéesﬁ%estgdpgﬁl?ﬁgog&?
producti on of sth@uli lstclcamfon dxatmpte, icptokines ofl bacteryal taotigdne in eqtibust detls sodh as,
arterial pressure. The NO produced | .ar anount by the inducihle
Tof O m NS B il PR RR e cndoelinh iy ROPHOrELH SR O AR 58S at ed
with acute angd,mBEOBf GtHeRftyFEEBE 841, AMBCASIHAS dfMh WofltmY A" h&t ¥ 9fa¥etd' Byue
and organs. Excessive production of NO by induction of NOS-2 thérefore

pl ays a pd@t ralcipg. degeseguentlyy congatindbeedi 66 pydduche largevamsumy sefeiNO saveh as,
for exanpl e, ”}Jchéiégl S SShET osis) focal or global cerebral ischaem a,
cerebral or sBl na firp , Parkinson's di sease, Huntington's disease,

Al zhei mer' s di sease, amyotrophic |lateral sclerosis, mgraine, depression,
schi zophr eni a; aansrdetheliahN@PiI(INOSsY .or LAN@S) Becomtiuti®e fandraaldiemeahhsdllin-
nervous syste the ipduction of NOS-2 is invglved in nunmerous pathol ogi es
25 with infl aﬂéﬁnﬂw- ﬁm&%m y idgptified &n thF&Pﬁ%Szfg%lvéS,cukﬁrab%qtﬁ%l}um, where

at heroscl er 0SS ge DYAEAND tihSresfdsB b pRysidté i1 Oftirfuli 3FLHTR thb T kil ARdeE oPOVE!
syndrome, Crohn”s di sease, peritonitis,” gastro-oesophageal reflex, uveltis,
Gui | | ai n-Bar r membnahregwesptegb.oner ul onephritis, |upus erythenatosus and
psoriasis. NOS-2 has also been inplicated in the growth of certain forns of

tunours) such ) X epi t i OITH. . adenocar ci.no r
sar conas, andTlﬁg Né]% Fe°(§1[% rons g‘f’ rbergéor?}g'gJfl)ﬁscf?l}d\%/’tehe(l)“rﬂ?,cgorngu uﬁ%egésto F‘{%‘Qﬁp&a{;éﬁ ul ar
or extracel | UNDS-BRG gonetllylinvel¥dd #i insatdlug sigretlihgomaéomdBet &xampd, tho i s
deleterious it therefore appears to be desirable to reduce the production

of NO by adni Adathsliahgells ghich hedn thesipaen walhpf Blopd yesselsiipdueritis: relaxagor 9 |
gi ven the i npart i i : i Ve . orm
Roes, i par (e At PRESTUARERUERRNL S RELRY0k 8F NN EbAHbLEE it B} D1
t he i nhi b1%i owagfto theaefidBich ofsutednalnpredsorel d have the | east possible effect
on the NOS-3 isoform This is because it is known that the adm ni stration

of unsel ective,i i\ bit.ors, .of, fhe i sef or ns..results invasoconstr,i.ction
o TaeheCt 0" Tk N BlddBten Rt Srdi dyPe R e RtOrm NSRRI fler 0

Hi ggs, E A, Bliasynpdiesibgicall pidnbfiefia G¥soteatdd auithLadiitgiandl Nehiroridc [Aaflimayitorpr
the regulation of ce|ll function and conmuni cati on, Bi ochem Pharnacol.,

| 989, 38: 1709MOFysEsy In aryplesy ageyRitissusand 082808 di ovascul ar system are
detrinmental in that they reduce the supply of nutrients to the tissues.
Consequent |y, Ekh&siEC5BEctiodY BNING by ehdticisn 6F ROPPURALS oS MARSE part in
inhibitory activity on NOS-2 is sigrificantly greater than its inhibitory
activity 2 Noszederalivg pathdlegiesd of i the deNOS8s | syblien, tsuels aar éord examnplie thultiple
particul ar i n_patent i cations 94/,12165, 111231, and 6{.14842.
The present | MIaseofeRbry ERbA Gl Ry st ot Spitds B BRI S o
of formula 20d{skase] MHuakingion’sedisémse, XidheimernetiRydsenamfybirdphianaterdl issles@isgct ed
fromthe following groups; O NH, N (C 1-C4)al kyl,, N-Bn N_-Ph),N-t(Z-I%)_',
N-(3-Py), N-(igspine, fepressiqn, seigophreia_ggwietang, pilegsy. dakevsep, asidayfram thepn:
25 or Yis a E@x&%‘i’&}vo%:&:% Al HiduBiPLERHRS [ ARLLi AP BEIBLRS

NH, N-Ph, N (2- , N-(3- e} N-(4-Py), N2-pyrimdyl, N5-pyrimdyl

25 with inflammatory components, such as, for example, diabetes, atherosclerosis,

myocarditis, arthritis, arthrosis, asthma, irritable bowel syndrome, Crohn’s disease,
peritonitis, gastro-oesophageal reflux, uveitis, Guillain-Barré syndrome, glomerulo-
nephritis, lupus erythematosus and psoriasis. NOS-2 has also been implicated in the

growth of certain forms of tumours, such as, for example, epitheliomas,



4 for preparing nmedi canents useful for preventing or treating di seases
i*nvol vi ng abnornmal production of nitrogen nonoxide (NO by induction of

i nduci bl e NO synthase (NOS-2 or iNOS). -- - 5 1In the definitions above and
bel ow, the alkyl radicals contain 1 to 4 carbon atons in a straight or
branched chain. The abbreviati ons Bn, Py d Ph signify benzyl, pyridyl and
phenyl, respectively. The conpounds of formula (1) have one or nore
asynmetric carbons and can 10 therefore be present in racenmc forn1or

the form of e%ﬁbb&@ﬁb&aﬁ%ﬁ s%oﬂﬁhﬁ%@ﬁﬁ%&@ﬁ&{ssb Eos?t'rlfeoonf g%x ahv?f

t he invention, alon heir m'xtures. Furth e cofrpoun

formula (1) rmyrabélq}arexemraceﬁutahbaqtm oneric for m (I a): XXw S ~NH N H (la)
15 These tautonmers also formpart of the invention. Anobng the conpounds of

formula (1) }A@] fcflg aﬂ?ua%ogg%glle cgv%%poraﬁitllct Gn'o? I\}& f c!leri'gtgr%dsqp the%'%ore aprﬁears Yo Be

made of the
4- nor phol i n- 4dyditaBlehiol bedéceBthil pivducioh, S NO By(ﬂdnﬁmydeﬁﬂg f!;ﬁbstances capable of

4- (pyperazi n-1-yl neth 4. 5-di hydro-1, 3-t hi azol - 2-y| am ne

4- (4- met hyR - piAbeh laagﬁ & |H@M¢yw) 2iven the figpaeant, pélyﬁlﬁlogtcal P@WP@W%@WH@ r
racem c m xtu n r asherLaLEAes

phar naceutlcalr:‘lﬁ)?/mgg@gp%sg N §“3 h g A%rlgng trs1r(§g1(l;:lgtrlrp§l ?r? gl;&gaccordl ng

to the invent paamanot that thecmhﬂmthn off G NO8, isnfomini mc»uhlalyavbethaﬂckst pbssitiie
fol l ow ng Congggcho:n the NOS-3 isoform. This is because it is known that the administration of
unselective inhibitors of the NOS isoforms results in vasoconstriction and in an
10  increase in arterial pressure (Moncada, S., Palmer, RM.). and Higgs, E.A.,
Biosynthesis of nitric oxide from L-arginine: a pathway for the regulation of cell
function and communication, Biochem. Pharmacol., 1989, 38: 1709-1715). These
effects on the cardiovascular system are detrimental in that they reduce the supply of
nutrients to the tissues. Consequently, the present invention relates to compounds
15 whose inhibitory activity on NOS-2 is significantly greater than its inhibitory activity

on NOS-3.

Thiazoline-derived NOS inhibitors are described in particular in patent applications
W094/12165, WO95/11231 and WO96/14842.

The present invention relates to the use of 2-amino-thiazoline derivatives of formula
20 (D) in which:

either Y is a methylene (CH;) and X is selected from the following groups: O, NH,
N-(C1-C4)alkyl, N-Bn, N-Ph, N-(2-Py), N-(3-Py), N-(4-Py), N-2-pyrimidyl,
N-5-pyrimidyl, S, SO, SO;, CH; or CHPh;

25
or Y is a carboxyl (C=0) and X is selected from the following groups: NH, N-Ph,
N-(2-Py), N-(3-Py), N-(4-Py), N-2-pyrimidyl, N-5-pyrimidyl



4- (4- et hyl - pyperazi n-1-yl nethyl ) -4, 5-di hydro-1, 3-thiazol-2-ylamne its
racem c m xture, its enantioners and tautoners and their pharmaceutically 5
acceptabl e salts. The invention |ikew se relates to pharnaceuti cal
conpositions conprising as active principle a derivative of forrmula (I) for
which either Y is a nethylene (CH2) and X4is selected fromthe follow ng
groups: O NH, N-(C 1-C)alkyl, NBn, NNPh, N-(2-Py), N(3-Py), N (4-Py),
N-2-pyrimdyl, N-5-pyrimdyl, S SO S02, CH2 or CHPh; or Y 10 is a

car boxyl (C= i e i v : (2
Py), N-(3- F>y)q?0 ' ﬁe}?ﬁ%gyg)s ﬁ%ﬁ?i Ir’ﬁgegiﬂ §(HNP Iff?%)dﬁgmagQﬁﬁgﬁ%ﬁlﬁeﬁsaﬁﬁﬁny

m xt ures, enagtmoonalr produétion ef extregenemenexide NG ubye sndustior off, inducibleal¥omer
and its pharnaceut i @Dﬁ ac abl e salts. The conpounds of fornmula (n can
be prepared by EVRY 'é%{’ Yvative of formula: H X~Y | N

NH CS-NH C(CH3)s 15 (I1) in which X and Y have the sanme neanings as in the
formula (1). This cyclization is generally effected by neans of an acid

such as hydr oHhedefanitiensabone and belowoths alked ragisals cantaiv Ape A zarhoa atams inea
i f~ 100G, 4Si N hl.or.i id. 20 Th
oot vne Pvea ol S LSRR, Lol TRk AL N D LB pBl P

fol | owi ng r eamtd phengl; frespectivelyd 5 10 HZ X~C~Y H2C~C~-NH+ H2 NHRa H2C COORb

The compounds of formula (I) have one or more asymmetric carbons and can
10  therefore be present in racemic form or in the form of enantiomers and of

diastereoisomers; these also form part of the invention, along with their mixtures.

Furthermore, the compounds of formula (I) may be present in the tautomeric form

(Ta):
) S
)\(\/I‘\/EN>:NH
H

15  These tautomers also form part of the invention.

(la)

Among the compounds of formula (I) which are useful according to the invention,

mention may be made of the following compounds:
4-morpholin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(pyperazin- 1-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

20  4-(4-methyl-pyperazin-1-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

their racemic mixtures, enantiomers, diastereoisomers and tautomers, and their

pharmaceutically acceptable salts,



H2 X~C~Y NH2 HzC~-C~-N~C~-H~C~-CH H2 H2 H2 H2 X-C'H2C Y CNH2 C_Hz ¢ d H2
X~C~Y NHCSNHC( CH3) s H2C~C~N~C~H~C~OH H2 H2 H2 (I1) NHRa -CH COORb b H2
X~C~Y NHRa | | | H2CG-C~-N~C~-H~C~-CH H2 Hz Hz in these fornulae, X and Y have
the sane neanings as in formula (lI), Ra is a protective group for the am ne
function, such as those described by T. W oGREENE, Protective groups in
Organic Synthesis, J. Wley-Interscience éubl ication ( 1991 ), preferably
an acetyl or tert-butoxycarbonyl radical, and Rb is a (1-4C) al kyl or

al koxycar bony i I i | .
The reaction én{oggégﬁg?% ‘?‘gidgf"?%{'éyé ?Jiny% F\oe&%p )eégeelfr?l{?g a?)l? tﬂéhﬁéél?\% ?pg‘f‘:’%&?uch
as iron(l11) mentedrl may bemade af thelfellowing gempamnddi chl or omet hane or
acetonitrile at a tenperature between 10C and the boiling tenperature of
the reaction g xture. Wien .X7Tepresé \ X . be 0- protect ed

bef or ehand bymé -g}egfyé@typvgmafl—ﬁ%neﬁyﬁﬁ{l%-e%rﬂ—éf?ﬂlﬁa(’zp}-g%?arglﬁgh as those
described by T. W GREENE, Protective groups in Organic Synthesis, J.

W ey- | nt er scitenacniubmixtate] A3 ed¥idmerspand eaadingrsa ah@r theid Upixmacsuiom

radi cal . 7 The reduction reaction b is effected preferably by neans of a
hydride sich 2seR8MESA Hor ohydride or Iithium al um ni um hydride in an
aliphatic ( 1-4C) al cohol or terthydrofuran at a tenperature between 0C and

30C. The deprohefiveftion RGO Relbted fo BhdrRfabAicli ddnpgdsARRAS bARLLIAR 2896 e Of
the conpounds 5 for which Ra is a protective group for the am ne function,
by any depr ot prndiplp arfietiaiivelaf dammula (B ferowkioh edhar|Y sk inathylene 4€H,) anddX i

particul ar thgse i.be . ) (Y rou in iC
Synt hesi s) J. Se@%te(ea;f-sr§ntt§? g@?%&ﬁg%g%ug%%oﬁ {&tl'gg%hljﬁ lgr];é}i}fgk 919’2%%’3’“ t he
protective grNug-By, NN4a891 NL2-padniil, N-Shpwsiniiaac Si 80, §6,eCHs of EHHNY opyans

of aqueous hydrochloric acid at_a ten&e{lr ature 1 n the 10 re%:\’on of 100C.
Wien t he 18 ot Bca saroxyl §GF0) and & 5. ssipctsdyfzam b fallomipg gequpshiNE. NeBBt NG i s

ef fected by N&r_@f pRY R Qc i< bl Ry di-QX at a tenperature in the
PHR-G PyYY REAGH) R LpAfihithyl, N-9Ip3iigy1

regi on of 20C.

and its racemic mixtures, enantiomers, diastereoisomers and mixtures thereof, its

tautomer and its pharmaceutically acceptable salts.
The compounds of formula (I) can be prepared by cyclizing a derivative of formula:
H
X/\T
(N
NH-CS-NH-C(CH,),
15 (1)
in which X and Y have the same meanings as in the formula (I).

This cyclization is generally effected by means of an acid such as hydrochloric acid in
an aqueous medium at a temperature in the region of 100°C. Preference is given to

using 6N hydrochloric acid.

20  The derivatives of formula (II) can be obtained in accordance with the following

reaction scheme:



The reaction d is effected by the action of tert-butyl isothiocyanate in an
i-nert solvent such as an aliphatic (1-4C) al cohol (nethanol or ethanol for
preference) optionally in 15 the presence of a tertiary am ne such as
triethylam ne at a tenperature between 20C and the boiling tenperature of
the reaction m xture. The conpounds of foquIa (I') for which X represents
ei ther SO or SOZ can be obtained by direct” oxidation of the conpound of
formula (1) for which X represents S. This oxidation is effected in
accordance w th known methods of oxidizing sul phur 20 congounds, such as
those described by M HUDLI CKY, Oxidation in Organic C% %try, ACS

Monogr aph, 186, 252 263 ( 1990). For exanple, it is cafridd by the action

of an organic perac Hg or a salt of an organic perlalgﬁvd (p&rcarboxylic or

per sul phoni ¢ aci d,/@s\pem al ly peNpgoi C aci da 3-chl or gpqq’benzwmqgm d, 4
ni troper benzoic | d, |per agtg{a%éam d, pertrifluor oacetH a%: ds performc
s

acid, 25 rmnopqqré‘ut hakj a mneral peracid or a G a m neral
peracid (for exatpre; perl odi ¢ a€QPBk persul phuric acid) |8 aCQ@RbLt

sol vent such as a cHLorinated sol vent (chloroformor dichloromethane, for
exanple) at a tenperature of between O and 20C. It is also pgssible to use
hydr ogen peroxi de or a periodate (sodium periodate, for exangl in an
inert solvent such as aH,ower aliphatic alcohol, water or a mxture of
these solvents at a techrature bet ween 0 and 20C. Thesld, products can al so
be prepared fromthe )éorr Spon g conmpoundg of for rrul,aC(JI) whi ch are

t hensel ves obt ai ne HFé rda '\ébaz tJJe_f_oJ_l_gw ng)?eactl on NEW&e: H2
S-Ci H2C CH2 C-N a2 CEARRT H2 X= S=0 §1p 51 H2 X~C~
NHCSNHC( CH3) a HZC~C~N~CH§C~H;-| HHM2 H2 X= S=0, SO 2(|‘ro; H>cCRICH2C C H2

a GNNHRa H2 GCH H2 G H H

2 2

(i)

in these formulae, X and Y have the same meanings as in formula (I), Ra is a
protective group for the amine function, such as those described by T.W. GREENE,
Protective groups in Organic Synthesis, J. Wiley-Interscience Publication (1991),
5 preferably an acetyl or tert-butoxycarbonyl radical, and Rb is a (1-4C)alkyl or
alkoxycarbonyl radical, preferably methyl, ethy! or isobutyloxycarbonyl.

The reaction a is generally effected in the presence of a Lewis acid such as iron(IIT)
trichloride in a solvent such as dichloromethane or acetonitrile at a temperature
between 10°C and the boiling temperature of the reaction mixture. When X represents

10 NH, X can be mono-protected beforehand by a protective group for the amine
function, such as those described by T. W. GREENE, Protective groups in Organic
Synthesis, J. Wiley-Interscience Publication (1991), preferably a tert-butoxycarbonyl
radical.



b H2 X~C~CH2 NH2 H2C~C~-N~C~H~C~-OH H2 H2 H2 X= S=0, S02 The oxi dation
reaction a is effected in accordance with known net hods of oxidi zing
sul phur derivatives, such as those described above. The deprotection
reaction b for the conpounds for which Ra is a protective group for the
amne function is effected by any met hod deprotection known to the
person skilled in the art, and especially those described by T.W GREENE,
Protective groups in Organic Synthesis, 1. Wley Interscience Publication (
1991 ). Prefe | ' : wcal S
reaction is e?ﬁgtéfﬁé‘ﬁ y&rz}&etgﬁlslpgg fge%%ggﬁesfg ag%fbo}’cﬁﬁe%&i(gcdg{e?d (%Il dét@gd a{lc 2t?segr(r)fai}edr;ll:lat ure
in the regi onbaohydidE onhkthitrhealpmatiemt hydridgr dupan saliphstér t(14kt) oxleobwlbony|

radical this reactiaon is effected means_of hydrochloric acid in dioxane
at a tenperat [ﬁ’@yé‘}??‘frﬁ%atrfbﬁjf‘@ﬁra&fw%@eenBQC?H%%gécti on c is effected by
the action of tert-butyl isothiocyanate in an inert solvent such as an
aliphatic ( 1TACHemo&RNOh dBENBNOLITR e WIRNP HefBlecSEALNE BF Ble QRthbRMAL | Y
in the presence of a tertiary am ne such as trl.etgél amne at a tenperature
bet ween 20C aft whishbl |i$ agprotaetiue @renre farf the hamine donétiom, hiyxanyr deprbteTtien
conpounds of f§ I I re isol.ated. and can be purified by .the usua

known net hodsf]n%gh(r;grd %)? z(avr'r])p e ?/rs%nr §}§1ﬁ%ﬁnﬁ§ 5ta|rtoﬁl}&)%&d‘h&l{l%rgtggi%gﬁsfﬁbedggy lr
extraction. The GREENBNEsteofive hrowmniouotanif Syathesisa J( | WikgInRescRatai ned
by resol ving }jhe, racem ¢ m xtures, for exanple by chromatography on a.
chiral col um PW‘C&EE%K%C),EP wEeraplpy Wb pheyprateciye group igpriestyl iradiegintiiesi s,
vol. 1, Acadepdagiii RS&rdch¥By mehs &F afbeol® hyardenIsAt fa8id i abaérrg)gfﬁuh}@%%h%rom
chiral precursors. The di ast’ereol sonefs can” be prepared according to the
known conM@nt regial offet006@s Wieany eaptotertive agroure lis oerebogxsgailyonydrradicaimtdisi r al
precursors) The conpoupnds .Qf formul 1). can be optionally converted into
addi ti on salt gﬂaﬁl?l}qgé%ﬁ%é&aﬂ meggans of %oemaep dciyinidixage af  terperatyreninghe aci d
in an organic 50l v&Hpeguch as an 15 al cohol, a ketone, an ether or a
chlorinated sol*vent.” These salts also formpart of the invention. As

exanpl es of pharmaceutically acceptable salts nention may be made of the
fol | owi ng sal The rdaetiored ésefferhmiiat the attjar aftyewibudd isdthideyaahte on ol énertcdol veat e,

et hanesul phonat e, funarat e, .g]ucqonat ipodate. |sethionate | eat e,, 20
met hanesul phoﬁ"b“?’eﬁs aﬁ&?‘ﬁgﬁ%&%@é@%_ﬁ%ﬁﬁ?ﬂ“&85? ?nq{i%rrgp ,réri?gg?%qoé‘fﬂly n
panoat e, 1H0sRIresensAbf £36r@dre anfikkCaichak eletByhRNR! £ a tbRApéradtEbetween 20°C
t heophyl | i neacet at e and p-tol uenesul phonate. The conpounds of fornula (I)

ar e i nhi bi t or 3nbthebadingiternperpioreoithe reastion mixfwes. 2 NO synt hase (NOS-2) and
thus are useful for preventing and treating disorders associated 25 with

excessi ve NO phOQURILARs éfjf&tnﬁﬁa gflﬂliiof Riticrs & ?Jpgcgs:g ts didEAISPbr $ch E@An be

cerebral ischaem a, "cerebral or sprnal traumm, I nson' s di sease,
Hunt i ngt on' s dbtaimad by diXectimxiidatioh of tieseampeyndof/fotmolai{l)dot whieh X repedsexitoSi s,

m gr ai ne, depr.ession,. schi hr eni a nxi ety, , epil epsy,, di.abet.es,
at her oscl er osirrgl,S W‘gdé'é’l“df teﬁg,tegrl? ﬁ‘F‘?‘F? ce W‘X‘bk’é‘g‘%r’%é%éj? of PHHERESPIRPL )| o
bovel syrgly onBompéunas, sudhl ke ®BEABAANDY M, HIIDLICKRES ThiadRal inf €rbiic
uveitis, Cuillain-Barre syndronme, qglonerul o-nephritis) |upus erythematosus,
psoriasis, thEhegiseine ACSt Morpgraph 1By A22-863 (1ABLTYY examplealt is £yFicd by e e,
epi t hel i omas) n Cj RS . ¢ , i t] ' D
positive or g?%%%nggg%i {)/%glﬁﬁgt ?égécé?%rl grﬁgrOtgggr%g%rﬁﬁﬂegéﬁ%gﬁgg?ﬁgéfy el r
activities aspéeidpRorad abldS- 8speciilpi tperbenxsie eaclds ed-ochloespehenpeias wridng 4t he
conversion of [3H -L-arginine to [3H -L-citrulJine wth, respectively, an
NCS-2 enzyme PRERBHPSTS Rl RPHEln Pﬂﬂgspeatrlfiuaf%cw fcich pPEGiTe atid
bef or ehangs W ffdnoperphthalic acid) or a mineral peracid or a salt of a mineral peracid (for

example, periodic acid or persulphuric acid) in an inert solvent such as a chlorinated

solvent (chloroform or dichloromethane, for example) at a temperature of between 0

and 20°C. It is also possible to use hydrogen peroxide or a periodate (sodium

periodate, for example) in an inert solvent such as a lower aliphatic alcohol, water or



| i popol ysaccharides ( 10 ng/kg i.p. 6 hours before tissue harvesting) and
with a 10 conmerci al preparation of bovine reconbi nant NOS-3. The conpounds
were incubated at 37C for 20 to 30 mnutes in the presence of 5 pM (for
NCS-2 activity) or 10 pM (for NOS-3 activity) of [3H -L-arginine, 1 nM of
NADPH) 15 ~uM of tetrabiopterin, 1pM of F@D, 0.1 mMof DIT in a HEPES
buffer (50 MM pH 6.7) containing 10 pg/ m~ of cal nodulin and 1.25 nmM of
CaCl 2 when the NOS-3 activity 15 was neasured. |ncubation was stopped by

addi ng cold HEPES buffer (100 Hb5. 5 ntai pin of EGTA and 500
mg of a cati oAfEX I GhC e@gﬁasrgévgnps%ar{grgggg@&ﬁggye%@ﬁgcggé%%%qyr B8 EYhr at e
the [3H -L- argls@ib&epreFaﬁutﬂa@n[tﬁlsﬂ coreSpdndilg EoiEpoudNds &5f foriuAUIIBS  witll i 3/g

whi ch the phases settled out, the residual radioactivity of the liquid
phase was neadGPeelvehobiaiged i aceprdencevigh thefallowing repstiomsehemsence of a
suitable scintillation Iiquid. The yield of the recovery of the

L-[3H citrulline formed was pble to be estimated using

L-[ ~4C-ureido]-citrulline _scéxternal standard. The NOS-Z22or NOS-3 activity
was expressed in piconol eg) of [3H-L-citrulline 25 ,?‘o_r d per mnute per
mlligramof protein pl‘bQ\ent i/GHzthe reaction mxtuHgG In OHs test on the
NCS-2 enzyne) the | CSO of g-hR conpRds of formula (I ig | esgqlﬁﬁ?n or
equal to 10 p.M The sel et viLy maasu[ed%?by the |0 WOS- CSO NGCs- 2
ratio. This selectivity is greht ﬁthan 45. 11 The c8np&mEs! of formula
(1) are of low toxicity. Adnini%stde®HRubcutaneously to e, QhoH LDSp is
greater than 40 ng/ kg. The exanpl bel ow il lustrate the invedl,i on. Exanple
1: 5 4-(4-Methyl pi perazi n-1-yl met hyl) -4, 5-di hydro-t hi ag(ol - 2-yé8m' ne
trihydrochl oride S NH ~N~ = 5=0; 30,

H2 2
>|< C|3H2 I}IHCSNHC(CHS)G . >|< (|3H2 I}le
H,C. _N_ _C.__OH “— HC. _N___C.__OH
2°>¢c” SCTHTC 2°>¢c” SCTHTC
H2 H2 H2 H2 H2 H2
X= S=0, SO, X= =0, SO,

(I

5  The oxidation reaction a is effected in accordance with known methods of oxidizing

sulphur derivatives, such as those described above.

The deprotection reaction b for the compounds for which Ra is a protective group for
the amine function is effected by any method of deprotection known to the person
skilled in the art, and especially those described by T.W. GREENE, Protective groups
10 in Organic Synthesis, J. Wiley Interscience Publication (1991). Preferably, when the
protective group is an acetyl radical, this reaction is effected by means of aqueous
hydrochloric acid at a temperature in the region of 100°C. When the protective group
is a trert-butoxycarbonyl radical this reaction is effected by means of hydrochloric

acid in dioxane at a temperature in the region of 20°C.



~N N, 3HC1L 10 A suspension of 0.42 g de

N-(tert-butyl)-N -[2-hydroxy-1-(4-methyl pi perazinl-yl methyl)ethyl]thiourea
in 3.9 cnB of 6N aqueous hydrochloric acid solution is heated at a
tenperature in the region of 100C for 5 hours. After cooling) the reaction
m xture i s subsequently concentrated to dryness under reduced pressure (2
kPa) at a tenperature in the region of 55C. The neringue-|ike product
obtained is dried in a 15 desiccator under vacuum (2 kPa) for 4 hours. This
g' \(léelfre?hsrp?peb% Eeiaﬁtl(in c IlS ef{c:ﬁte]d)by 4thg a(ét.l(HI %frtert -but yé %s&thlagyapate in an inert solvent

tri hydrochl or s asmntam@hitwmm) zacdnoghhgthmbﬂsmamlcfomfemwe) b%tkman yagluct
off white in colour. 1 H NWR spectru (300 MHz, . (CD3)ZSO d6 with addition
of a few dr opedresepaeceichicgiary gmine w"h)ﬂs trgthylamineeat @ dempergture hetween ¢R -
mul tiplet: 4Hzndale%gﬂfngteragammw%gre%alsrpmm@ 20 (unresol ved mul tiplet:
4H); from 3.30 to 3.60 esol ved nul ti pl et 3.40 (dd, J = 11.5 and

5.5 Hz: 1H); 3.69 (dd, J:115and75Hz 1H); 451(m 1H).
N-(tert-Bdyl jl'hwcompoqmdgy)f formula (I) are isolated and can be purlﬁed by the usual known

roxy-1- (4- et N N 25 A
sol ution of 1métﬂop gztg %%Lfg}yh%p Zg ‘%Fld}e"?‘%‘gu%gpﬁ’y A exga%lrogpanol
hydrochl oride in 20 cnB8 of anhydrous et hanol and |.43 cnB of triethyl am ne

is adm xed w The @natffioates of thearotnpoundd of Bmmhlao(dyeanabeeobtmed byaetdlifg mhet ur e
is stirred under an inert trms ere 12 at errpg[lature in the region of

20C for 42 holACSMinPHRIHESS, %&’Yzﬂ“%nﬂtt Yot Shir] qoliump iy pcgqrdance g c
for 1 hour 30w%f‘1*{R€5KLE°\WFFeP80| gy}gmtc:@lcasyhmgr\ﬁﬂ uf eqdaaemepx@?sgg@m)%ﬂoc
the reaction mxture is evaporated under reduced pressure (

t enper at ut@® i hy tf¢rann$g¢ltsrprdfy smtbesmf@neolapdrpmqumrsr dde dipsterepisompean capbé n 10
cnB of 5 vvaterreaQ% 40 c%gr% | rret hane. ve go qurgotﬁs%ﬁhgse ig .
extracted wit RPN maas MEm-"% TrHmEPRSREOnat, NG 81 i Crfﬁ% a0y ¢
conbi ned, wasbigdmatdgiaphy, @m@orﬁfchmat;ﬁecurwfg)ed over nmagnesi um sul phate,
filtered and then evaporated under reduced pressure (2 kPa) at a
terrperaturelntherelon of 2C Thi ives 0.42 0

N-(tertbut yl ) TRe cpmp &b yformy ﬁ@r@?lﬁgf’ gpﬁ%‘}aéli’lwn‘icrﬁﬂddﬁwd}t&mtf ithotir ea
in the form OpigerdiGor¥pdc ARE 'bggh@adtioh%fl’s’ﬁ&fjﬁxc&cld {odd @J %ﬂc %Bl‘%@ﬁtrs%?b%‘&x‘{"ee”
KBr plates 3279; 3075;2939; 2806; 1533; 1459; 1359; 1 10 and
821 cm. & Arralnohcﬂyékew(ac hanl qthqre:raizahhomagdd)soqut &ﬁ&smsal&smdonhqxartcté e N v
N NH2 , HC 15 A suspen5| on of 0.89 g de

N- [ 2- hydr oxy- TE8"Hbt hyl pi per azi n- 1-yI net hyl ) et hyl ] acet ani de in 10.3 cn8 of
6N aqueous hydrochloric acid solution is heated at a 20 tenperature in the
region of 100@sfédanipldsouf pharfiidceuticatpldcogptibsde aaltemmmaﬁ Uh&y be mhde oeghon of

60C, the reacEﬁon m xture i f||te§lg and hg L]il rate i s evaporated under
reduced presstfloWine kpaltsiar benzepesytnhaniife ONIOREPMIdS oRYYPCHORde, TheikaG: ves

1 g of 2-ami n@m%&ﬂrﬁﬁ%ﬁeﬂw Pi REhAEENY ! )qujeoi?Jté’panRJdaQ}z’drqg&h@ﬁdtge | Phafeh@ form
of a sticky meringue-like product beige in col our 5 IR spectrum ( KBr

3337; 295%) 2e6®Wangsiphona®] 7 methydene-biHboxyhaphthoated gﬁ_ﬂltﬁam oxalat¢,f pamoate,
2- Hydr oxy-1-( 4h0rg13)}1£}epl E)a?lcylzeﬁ hX(!ilr{rﬁé,hy:slll)ll%[algetl lt%%r%Ee?mthg)pgﬂlilr\lle&%ltalt\é Oand

p-toluenesulphonate.

The compounds of formula (I) are inhibitors of inducible NO synthase or type-2 NO
synthase (NOS-2) and thus are useful for preventing and treating disorders associated
25  with excessive NO production, such as multiple sclerosis, focal or global cerebral
ischaemia, cerebral or spinal trauma, Parkinson’s disease, Huntington’s disease,
Alzheimer's disease, amyotrophic lateral sclerosis, migraine, depression,

schizophrenia, anxiety, epilepsy, diabetes, atherosclerosis, myocarditis, arthritis,



13 A solution under an inert atnosphere of 3.27 g of nethyl

2- (acetyl am no) - 3- (4net hyl pi perazi n-1-yl ) propanoate in 100 cnB8 of anhydrous
nmet hanol is cooled to a tenperature in the region of 10C and then in
spatul a-tipfuls 0.76 g of sodium5 borohydride is added. The reaction

m xture is stirred for 5 hours at a tenpeﬁgture in the region of 20C and a
further 0.26 g of sodium borohydride is ed and stirring is continued for
38 hours. 5 cnB of water are subsequently run into the reaction nmass, which

ameratur e | FERGor SgPBR oreaiicBokE YRR LIMCE e Wil b ot oo

wi th di chl or os@bprapRall Geftixd dvafisi f'(Slﬁlla&blBhrfﬁikﬁ{dr&hel gldnhdriilerephofid, . lupae
filtrate is concentrated under reduced ressureH%Z kPa) at a te erature in
the region of erythematesss,, Bsqriagis. the BrAWthi efd CerRiR HoFREt gwafmws utgBrasarfgbn
pressure (60 GRR | &, }

di ameter 5 cmgfa?]aep & %ﬁ%ﬁbw ﬁeﬂé‘%a!rr%&\?r\nn rsuccgg{g?ve Pt s6\§1tlpr§ram

di chl or on&g hapmm&mrgnhmaﬁgfatarﬂmmmllniaxbmﬂ&ce{lﬁﬁdxﬂﬁ@t}m%/ 5/0.1, 90/ 10/0. 2,
80/ 20/ 0. 25, 50/50/0.2S 15 by volune) The fractions containing t he expected
product are c i ned .and c reduced ressy 2 kPa) at a

t enper at ur e iﬂmﬁg‘cq‘@ ?SO?F 3%{(?85% @ég o1y, WIC §le fiined 'Y fasiiiRg 6

N- [ 2- hydr oxy- dorvérsigi oy [ﬁnwa& nilteltd”[?fﬁ}hééit}lﬂhﬁé"\ﬂlﬂp% deel Nah hwoBaz m of
a yellow liquid. IR spectrum G 2 3621; 3429; 3352; 2944, 03; 1657;
1513: 1460: 1omame] fwotiom gxtraged| fpng lgﬁg&_ of g@tswglt ﬁxgape treated’ beforehand with
2-(acetylamn r l) pr

sol ution of 8Hé%€bg§ S%? '? %4 m(gﬁlgﬂﬁ B(glél))él%y éa)f?{éboﬁi% Oamnémgi\l and Wfth a

di chl or on) haoemmeteiat prelpeultmmd@fr bawne nmcbmhmaots N384, The admpreudswivtdie 6. 65

cm- of N-neth e th th 0. i e and. t he
o ore ae o TreopEed BAPE Brdo 50 iy hé arbsSise b eSS £ iR 00

cnB of an aqugpys ANIFTNDS- P%h@itﬁ%ﬂlpﬁ?il ApmifdN HM QftNADPERCES R of

m xture, which is stirred wgorousl and then filtered over Celite. After

t he phases hatﬁerab@tdrledlnmo RADp 8cnmdd i I e ih a tHEPES bulifero(Sp aMe pHs6.d)Y i ed
30 over sodi um s filter un er
reduced pr esstirs a1(1 gatgﬂjlg/n}l otf mn%dgﬁrétah&grbl nﬁpﬁgpbaéf %en%%@’f 3 VI

or ange- col ®ur eds mehdured. quc@batﬁm Gvas GLupped bp hasmglcschHEPEs thaxdfex 100 riiM lpHas
150 cnB of dichl oronethane and al | %he or an| C e>f§tracts are conbi ned dried

over sodi um saf Q)FP&P@"HH%I 10heM JnEg t“ré’f‘% 00 M Of 2o GRII0BIE (Ane €33HAREY FCsiPa)
at a tenperat gg€shW-kBE coile@dh: 0Na306 {pathhe’ the? [PHALLL-GWihe -frof&hé vvém L-

i nternedi ates obtained fromthe two organi c phases are 5 conbi ned and
purified by chitmbliteoghfighy wmminietes, adeying prhaes vhe p(htwsmaglecbmua thsl umdual

il | t di t 5
Wt successt PRRHRID b ibF Rt BB mEhuarhe ASibE <fbey T ghe "
97/ 310, 980 1Q8ferte. oBO 28ithble SsomtillaeibalNBquid. TRe f yiakdt iodNthe C AI3LAErRI 6O thdre

expected product are combi ned and concentrated under reduced pressure (2
kPa) at a tenpdrBiaiirelipg fermeed1way abledn ber estigmtedyging gty dsurpidplipitsylling apy |
2- (acetyl amn | pi perazi nyl ) propanoate in the formof a yell ow
liquid. IR spg%Fﬁﬁ%é%%%%¥3437 3318; 2941; 2798; 1749; 1685; 1499; 1458;
1374; 1286; 1204; 1168 and 1014 cm ~. The pharnaceutical conpositions
according to el n r.e composed of a canpound .0 .0r an
i somer or at yﬁ? Jﬂ@gso %ﬂgg 3 achivity W 5"138% dﬂcplc‘?rﬂ‘)lié) toﬁe[ﬁ%tﬁ (‘g%lgf’% or
in the fops Ofophe@PRPAShtE P& rhilli Cdf;ﬂrételhﬁ)r&ﬁmhﬂﬁ’éjreﬂ&ﬁdh mixyuret her
pharmaceutically conpati bl e product, which may be inert or physiologically
active. The nedi canents accordi ng to the_invention nmay be enployed orally,
parent er al | y, In ghis &st pn she NOS-2 ghzyme, 3h¢ {08 v spmpeyigls 1of forgaudp (I is less
adnlnlstratlo whi ch %ﬁ Q sed include tablets, pills, 20 powders
(gel atin caps{ia8Lr egualiad ﬁ"r granul es. In these conpositions the active
principal according to the invention is mxed with one or nore inert
di luents, suclThaselsttnighis nocablrad dgehe Kiig NE¥SL3 /1t NOB-2oratiei This aglectindgyris a
stream of argon. These conpositions nmay al so conprise substances other than
t he dil uents, &f@er ‘e one or nore lubricants such as nagnesi um st earate
or talc, a dye, a coating (coated 25 tablets) or a varnish. Liquid
conpositions for oral admnistration which can be used incl ude
pharmaceutically acceptabl e sol utions, suspensions, enulsions, syrups and
elixirs containing inert diluents such as water, ethanol, glycerol,
vegetable oils or liquid paraffin. These conpositions may conprise
substances ot her than the diluents, for 30 exanple wetting products,
sweet eners, thickeners, flavourings or stabilizers.




15 The sterile conmpositions for parenteral adm nistration may preferably be
agueous or non-aqueous solutions or suspensions or enulsions. As the
solvent or vehicle it is possible to enploy water, propylene glycol, a

pol yet hyl ene glycol, vegetable oils, especially olive oil, injectable
organi c esters, for exanple ethyl oleate, gr other 5 suitable organic

sol vents. These conpositions may al so con? in adjuvants, especially wetting
agents, isotonicity agents, emulsifiers, dispersants and stabilizers.
Sterilization et ' - . I eptic
Filtration, byl selpafid R Al B, LBE Sy St runlyct Mo ey
irradi ation omidey thefdtD&gis gieuest thay4Gingkgbe prepared in the formof sterile
solid conpositions which can be 10 dissolved at the tine of use in sterile
wat er or any other injectable sterile medium The conpositions for rectal
adm ni st r at i ohh@gxanpleplesiow dlusergtedhe ingentign. capsul es which contain, in
addition to the active product, excipients such as cocoa butter,

sem -synt heti g, gl yecqri des or pol yethyl ene glycols. The conpositions for
t opi cal adning%TTéTTbn may be, for exanple) creans, |otions, eye 15 drops,

mout h Washes, 4RasMm AR A1 ARHAR0HS.5- bty BB LILL BVl By ARKRRIAES
according to i n on ar or
preventing nmultiple sclerosis, focal aor global cerebral ischaem a, cerebral
or spinal trauma, Parkingon' s\diseas S thgton's di sease, Al zheinmer's

di sease, anyotrophic |ater rsgqlero is,|%igraine, depr essi on,

schi zophreni a, anxiety 20 gnd i "¢iabe?F€3 at her oscl er osi s,
nyocarditis, arthritis, art SISy asthma, i Able bowel syndrone,
Crohn's disease, peritonitis, gastro-oesophageal reflux, uveitis,

Quil Il ai n-Barre syndrone, glonerul o-nephritis, |upus erythematosus,
psoriasis, the growmh of certain fornms of tunours, such as, for exanple,
epit hel i s, adenq@cal.gd ONBS., Chyi A L.QNs. Ltive
o g am nSgat i ve. o6 TP (0 £8E NIRP AP BIREIRIR St BT
depend on t he lwdgethghetbyli@iqureanin 8i9eciiurhiohbaqusous hygroshleric sl selutipr is

admi ni strat i ORedi@ite t@ﬁl?gr?atdrbﬁyth@rr@gi&eaﬁI@°Mop§hw§.nAﬁem_boﬁH | tROGabBoper
day via the oral route for

adul t th, unit doses, rangin rom0.5 ng to
50’y of acti PENUIELS SHpReAuently Goneensiaicl toyirknsss WA Teq4cEd Berstige (RikPR) at 3
det er mi ne t heteaperavyeiiattke chgsagel 35°Ca The medringne-tike preeluagehtained ghdrichin &l |
t he ot herqyd acfqr eciflc i pelyVi I bent.r e d. e exanphes
bel ow i | I1u5£t rg%é&ggypnpofge#i 8%@“}5‘23& gl’i%glf&g%t ﬁgﬁﬁsh\%l%g i %&1@5 &;A?]NF%_EK%AH@‘H n
accor dance wi msthyheperaziatl-ylaethilghé-dilgalro-thproli?adamingt gitvidrmghlorBe iy those
of active proghigl oRRGigAY hggrdsépid alekiaphdiGke PFrOAASH FMhiRIiR dIARALHINMR

Compound of T or MUl 2 bhé Mz, (CD1),SO d6 with addition of a few drops of EB:GgOD d4, 8

Cel | ul ose in ppm): from 2.55 to 2.90 (unresolved multiplet: 4H); 2.80 (s: 3H); from 2.95 to 3.30

........... 55 ng 10 - Colloidal silica

1 ng - Sodi und¥-(tert-Butyl)-N'-[3-hydroxy-1-(4-methylpiperazin-[-ylmethyljethyl]thiourea ~ ~ " "~ "
carboxymet hyl starch. . ... .. . . . 10
Mg - Talc ‘\N/\% OHg

................ 10 - Magnes|u earate

.................... h?.....g...L$\/<.. AONCOUNTNL ng

A solution of 1 g of 2-amino-3-(4-methyl-piperazin-1-yl)-1-propanol hydrochloride in
20 cm’ of anhydrous ethanol and 1.43 cm’ of triethylamine is admixed with 0.78 cm’®
of tert-butyl isothiocyanate. The reaction mixture is stirred under an inert atmosphere



EXAMPLE B 15 In accordance with the usual technique, tablets containing a
50 ng dose of activeproduct and having the foll ow ng conposition are
prepared: - Conpound of formula (1)

----- 10 ng- SediteMegion of 50°C for 1 hour 30 minutes. After coolmg to a temperature in the
carboxymet hyl st ar Ch. o o o o e s a i

ng- Tal c
............. temperature. m.the region of 30°C. The evaparatian residue is. taken up in 10 cm’ of . . . .

""""" - watetAnd%0 YROBESIHIBGhGREAL The aqueous phase is extracted with 22times

Col | oi dal si | B@gm’ of dichloromethane. The organic phases are combined, washed with 15 cm” of

- 25 - M . t - -wate%r dried over ma nesmnli Isul hate,: ﬁltered and -thenr evaporated under -reduced - - .2
ngy - xture o cellu

oxi de( 72- 3. 5- PFSEyre (Sgi:BX)}/ th‘PFWngﬁé‘Ha‘ﬁrF%’P%(?gtEQ%’etﬁﬁ give %\ﬁggiﬁ HV5%5- ny
EXAMPLE C  1Buid)- Nh[Zeb;tchh:t;el-z{é-lmﬁth;dplpemmF e plnetioy! ekhyd Jthioowet &i the fafin f)a of
act lve pr ?@uct\vhfi‘tgdmgﬁr?g&enﬁ(e 81lod9¥¥' ngrﬁgmgéétmn? rf)etweegoﬁgp'*bneﬂasmﬂ%& r 80752 (1)

.......................................................... enzoi c

....... 80 nmg 5 - Benzyl aI cohol

0.06 nL -
DENZOAt €. . . .

04mLSod|um ................. Q\;NH
hydroxide. ............ ... .. .. .......0 NG NE 2O e

24 ngl5 Propyl ene gl ycol ’

....... q. s. A4 spbpemsion pafe@8At g i dev ARi2-ydrenys b(4-sletitydpiperazinHeylmsthyd)gthod -

preventing anqcétaxﬁﬁte' R0 103565 %8 dNﬂ gtefdueqlﬁmmdml a&a%@uﬁtohog i ttr ggen
nonoxi de I nduction of induci NO“synt hase -2 i NOS)

admi ni st eé@ ng t%{n%ﬁ‘HEFu‘r'i‘dh%feg‘%‘t i1 Q0°¢ fpr 3 |hP§rsr ABEREOTRE 4P Grt%‘QPerétt%Fn’c“l téf’:nar s,
di ast er eoi songggiomdd 607} the asdadtidareiture i Silttredtandahe Htraeds t:‘l’zzﬁ)orated under

phar maceut i cal l%cgg’&)ﬁ st abl;(ﬁ kZ’ak ﬁéa ter]i)eratgr‘e 1n, the r%%cglq?gﬁgdé em'llI gl QI )

XIWY S N / ~NHZ® |ss ect ed
fromthe fol | @rimigogr @utpsthytp,lpqumyip ( @rdpaga)) aqurychlomegm the f.zmn RE @2stiejey

N-(3-Py), N(%gﬁ%uejﬁk@ Riﬁ'hl:t”ﬂ mcbh,@rpyrlmdyl S, SO 502, CHZ or CHPh;
10 or Ylsaca é IS selectegfromthefollo gr ups:

NH, N-Ph, N(ERFSWCHUN! %BP?P” r3=9(5§, Y75 225 18Y i e by} OB 19@r95a“6>9%i2r?flhy|

N-[2-Hvdroxv-1-(4-methyvlpiperazin-1-ylmethyl)ethyllacetamide

OH

OV

o)



with the proviso that the (C 1-C4)al kyl radicals contain 1 to 4 carbons in
a straight or branched chain. The abbreviations Bn, Py and Ph signify
benzyl, pyridyl and phenyl 15 respectively. their racem c m xtures,
enantiomers, diastereoi soners and m xtures thereof, their tautomers and

t heir pharnmaceutically acceptable salts. rT]Z:SCorrpound according to Caiml )
characterized in that it is selected fro

4- (mor phol i n-4-yl net hyl ) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne

4- (pyper azi n- 1-yl net hyl ) - 4, 5-di hydr o- 1, 3-t hi azol - 2-yl am ne

4- (4- et hyl - pyper azi n-1-yl met hyl ) - 4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne their
racem c m xtures, enantionmers, di aste eoi so d m t res thereof, their
taut omers and®t Fﬂ%l}l?o‘bﬂaij%ﬁ’éd‘ﬁ%éwgﬁp e g‘g? gl”ﬁ“[sH];'i {&reylenmeldrd-
according to mamydmper@im(n -l pFep a]nohte i mﬂam%béranzﬁﬂoumniehﬁholl is dodlegleloegt ed

from 4-(4- et er;{?ﬁ/r%e{naﬁlen 1' gF tlByé )ang t?erg 19 ﬁg?@%f n@’ { hg.?ém o% %Liﬂlrr?l ne 5
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d def d t h t
conpound, 9ef! iefe366BL ) 6L R B0 glhc LD it ' e Bl UL ABRY L ©
ni t rogen thnoxidithe(INDlubly mateualtis dittersd offidlins HltataN® eopntritssl QﬁckéBr@)uced?
Medi cament ac %Eﬂi ?92 Pafhied %e?&@{e%ttﬁé rddih | Ff‘ Oé@tTHe re&ﬂﬂé A @?riil?e%dswa“

one 15 conpou i ned ‘accor |ng to an%/ one o . .
t her apeutic apprmagraniyiuRdenagen PrassHEntO0apan ricalsie of sd;@@&é@amcle size

40-63 pm; diameter 5 cm; height 19 cm), eluting with successive dichloromethane-
methanol-20% ammonia mixtures (98/2/0, 95/5/0.1, 90/10/0.2, 80/20/0.25, 50/50/0.25

15 by volume). The fractions containing the expected product are combined and
concentrated under reduced pressure (2 kPa) at a temperature in the region of 40°C.,
This gives 0.92 g of N-[2-hydroxy-1-(4-methylpiperazin-1-ylmethyl)ethyl]acetamide
in the form of a yellow liquid. IR spectrum CH,Cl, 3621; 3429; 3352; 2944, 2803,
1657; 1513; 1460; 1284; 1050; 1011 and 816 cm’.

20
Methyl 2-(acetylamino)-3-(4-methylpiperazin-1-yl)propanoate

\“ON%Y

o)

A solution of 8.57 g of methyl 2-acetamidoacrylate in 500 cm® of dichloromethane,
25  stirred under an inert atmosphere, is admixed with 6.65 cm’ of N-methylpiperazine
and then with 0.97 g of iron trichloride and the mixture as a whole is stirred in the
region of 20°C for 66 hours. Then 300 cm’ of an aqueous sodium sulphate solution
are run into the reaction mixture, which is stirred vigorously and then filtered over
Celite. After the phases have settled out and been separated, the organic phase is dried
30 over sodium sulphate, filtered and then concentrated to dryness under reduced
pressure (2 kPa) at a temperature in the region of 40°C to give an orange-coloured



8 Process for preparing conpounds of formula (1) as defined in daiml
characterized in that a derivative of formula: H X~-Y | N NH CS-NH C(CH3) s
(I'1) 20 in which X and Y have the sane nmeanings as in Claim1l is cyclized.
9 Preparation process according to Caim8 characterized in that the
cyclization takes place in an acidic nedi ?at a tenperature in the region
of 100C. 20 10 Preparation process according to Claim9 characterized in
that the acidic mediumis preferably 6N hydrochloric acid 11 Process for
preparing conpounds of fornula (I1) as defined in_Caim8 and in which X
and Y have t hBqwidnEberaquepuyphase isextyagiesh with: f simes 18P cpe pfidichlorgmethage and

conmpound of f gif Nihkaofgahir) eXtradts @rORBMYined, ' dddR3véd |s?dig‘l§)a sbfi‘ihﬁﬁ and therll
- a al or

Dot ecti ve 9 OuehPhel IS TS BLIRLL N ADS, 19 Bl Ak el sl o
to give he copeungellww bidr T awd intemelithteé~obtahtd fidmi\ieRavo( drighric whiaely ars
subjected 40 Lh6,ACH A8 Alritfedd 6P RHikbSApRP GhlierS RrgBf Prlsslte’ s kpyBRUNd Of
column of silica gel (particle size 40-63 pm; diameter 5 cm; height 25 cm), eluting
with successive dichloromethane-methanol-20% ammonia mixtures (99/1/0, 97/3/0,
90/10/0.25, 80/20/0.25 by volume). The fractions containing the expected product are
combined and concentrated under reduced pressure (2 kPa) at a temperature in the
10 region of 30°C. This gives 3.3g of methyl 2-(acetylamino)-3-(4-
methylpiperazinyl)propanoate in the form of a yellow liquid. IR spectrum CCl, 3437,
3318; 2941; 2798; 1749; 1685; 1499; 1458; 1374; 1286; 1204; 1168 and 1014 cm™".

The pharmaceutical compositions according to the invention are composed of a
compound of formula (I) or an isomer or a tautomer or a salt of such a compound, in
15  the pure state or in the form of a composition in which it is combined with any other
pharmaceutically compatible product, which may be inert or physiologically active.
The medicaments according to the invention may be employed orally, parenterally,

rectally or topically.

Solid compositions for oral administration which can be used include tablets, pills,
20 powders (gelatin capsules, cachets) or granules. In these compositions the active
principal according to the invention is mixed with one or more inert diluents, such as
starch, cellulose, sucrose, lactose or silica, under a stream of argon. These
compositions may also comprise substances other than the diluents, for example one
or more lubricants such as magnesium stearate or talc, a dye, a coating (coated

25  tablets) or a varnish.

Liquid compositions for oral administration which can be used include
pharmaceutically acceptable solutions, suspensions, emulsions, syrups and elixirs
containing inert diluents such as water, ethanol, glycerol, vegetable oils or liquid
paraffin. These compositions may comprise substances other than the diluents, for

30 example wetting products, sweeteners, thickeners, flavourings or stabilizers.



formula (11c) OH X~Y ~N NH2 (llc) which is subjected to the action of
tert-butyl isothiocyanate so as to give a conpound 15 of formula (I1) 21
HX~Y 1T _ NNHCS-NHC(CH3)s (Il) 12 As internedi ates, the conpounds of
formulae 11, Ila, Ilb and Ilc as defined in Claim1ll with the exception of
the follow ng products:

N-[ 2- hydr oxy- 1- (4- phenyl pi perazi n-1-yl met‘h?/l )et hyl ]t hi obenzam de 5

met hyl 2- (N- CBZ- am no) - 3- nor phol i no- propi onat e

boc- DL- ~3- 4- . et

5- acet am do- g?fpl)tl,p gtg%liegydrﬂﬁsgfggﬁg%r{%&%% ﬁ??&tﬁi&llsﬁ%ﬁgﬁ' }nay preferably be aqueous or
2-acet am do- 3nqsmacpieohs mﬂpnmamoaispcmsidmylor emulsions. As the solvent or vehicle it is

2- (N-benzyl - am n i di noprrgﬂgnoate 10

et hyl 2- (N- benE‘]FIS‘ %sanpg VB RIShoPPRY BRSO BRiRBla ePal yethylens glichl diegetable oils,
N-(tert-butyl I ;
L P R OB ey B e b oo
2- (acetyl &m nm)xtaﬁle(argmat hqllvpmp)e’ﬂmm nolmpqsht)qnsowmm eont#n Adjyvadts, especially
. Ae. A Ay. A?.

cGq wr m%c"Y] cé’ftclalﬁcaﬁggﬁt]sca]si? E&Yq &%f‘&ta] cﬁ?@ﬁ%&?’éﬂ c diseerpants ¢ APd aptebilicaisca) ca
] ca] ca] ca] ca] selitadtion] way bakadieRal & naGerZéf Whysk E)rQ&laii‘gp ey Xepid EiRl-fRINCa] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal.ca] ca]ca] cajca cal ca] c ])ca] cal ca] ca
] ca] caV] cal Hjby mc;(rpqratmg' serelizing: agepts| igto the comp051 ion, by irradiation or by heating.

#RAEUS W

] ca] ca] ca] ca] agﬁ‘]vcg]a ca%’%g] @gl}eggl‘qg% }rgg% gtgﬂ %%ﬁﬁ]d%% g}])'lg 34 ﬁ&a]acb%%g]ﬁa
1D1P1R1UITIL 114diksshosbs [ther tidne O hsedh clidcay atat crdnyajtiealigedtalad setitearhedihma) ca] ca]
ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5P66899G, 8=;

=| >>a???| oot BBCCCD. ' E6E9EE d Z :

oh] oa] oa] ca] o M Gy BRGHATS APt e AT iy Al SRPEAIOBR] Galecl Caol clbaRELo -
HETF( JuJ J 1K<KKhbhigN. iNNGI 5D %Q@BREMW%mk gk MpicdtsZhed Gisabshcahed] caj ¢
a] ca] c”a] ca] ca] ca] ca] c"a] cal caV] ca] cal ca] ca] ca\/] ca] ca] ca] c™a] ca] ca] ca] c"a] C
a] ca] c”a semi-synthetic glycerides or polyethylene glycols.

XzzZ">" GbccO0ggh\ hh* kxkkkl I | Unmm npp*ud4u7u: uux7z: z{ upkf a\ W ca] ca] ca] ca] ca] ca]

oy oy bal - 1 Aot Be SRR AR SRR o) 380 AR AR OS] Cal
ca] ca] ca]ta] cdijops|maijth ajaskxscedseldropd aradecmplsa) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca! 8~r/ Kbh/ 2CI - 06} xsnmhc”Y] ] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

| 6RL Cl - 0 mh
LRy Vo] b oL fEhGRRS Plecith Rk PhEPRAR SEh SR GRS AR b AT hafteLy o
ca] ca] ca] ca] Cﬁ]rQﬂ:]aﬁﬁé @Ad/6A bfe¥enting multiple sclerosis, focal or global cerebral ischaemia,

cerebral or spinal trauma, Parkinson’s disease, Huntington’s disease, Alzheimer’s

disease, amyotrophic lateral sclerosis, migraine, depression, schizophrenia, anxiety
20 and epilepsy, diabetes, atherosclerosis, myocarditis, arthritis, arthrosis, asthma,
irritable bowel syndrome, Crohn’s disease, peritonitis, gastro-oesophageal reflux,
uveitis, Guillain-Barré syndrome, glomerulo-nephritis, lupus erythematosus,
psoriasis, the growth of certain forms of tumours, such as, for example, epitheliomas,
adenocarcinomas or sarcomas, and infections by gram-positive or gram-negative

25  intracellular or extracellular bacteria.

The doses depend on the desired effect, on the duration of treatment and on the
administration route used; they are generally between 1 mg and 100 mg per day via
the oral route for an adult, with unit doses ranging from 0.5 mg to 50 mg of active

substance.
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EXAMPLE A

5 In accordance with the usual technique, gel capsules containing a 50 mg dose of

active product and having the following composition are prepared:

- Compound of formula (I)......ccccevrrirrreenrrrerreniennienireenienniinnnenns 50 mg
= CHUIOSE ...vevicnrrriniticiinnetrctt ettt crae e sser e s staenanseenans 18 mg
= LACLOSE ceiivirciririininitenircen ittt s nr e e 55 mg
10 - Colloidal SIlICA ..veviiirrenriiiireiiiiniiiisrirse et et 1 mg
- Sodium carboxymethylstarch...........ccocecevecnrenienrnnccineneinnennens 10 mg
= TAlC coiiie e 10 mg
- Magnesium SLEATALE .........ceveivvinvrrenriiiniiniiiesririrereseesae s eneane 1 mg
EXAMPLE B

15 In accordance with the usual technique, tablets containing a 50 mg dose of active

product and having the following composition are prepared:

- Compound of formula (T)......cccceevirimniiiiiicrniiniinenee e 50 mg
= LACLOSE o.eviirireiiriccnrrccnen it et 104 mg
= CellUlOSE ..ottt e e 40 mg
20 = POLYVIAONE ...oooveiiiiiiririerie ettt 10 mg
- Sodium carboxymethylstarch.........ccoocvviniiiniiinniiinnnninin, 22 mg
= TAIC ciierreee ettt e 10 mg
- Magnesium StEATALE .........ccovvviiiinciriiniisrnnenineirereeneie e esenes 2 mg
- Colloidal Silica ....c..cocrerveriniininniiniiiii e 2 mg
25 - Mixture of hydroxymethylcellulose, glycerine and titanium oxide

(72-3.5-24.5) q.s. for 1 finished film-coated tablet weighing 245 mg

EXAMPLE C
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- Compound of formula (I) ....ccccoocivviininiiviiininiiniieciecnes 10 mg

- Benzoic acid......oviiiiinii 80 mg

5 - Benzyl alcohol .....cooviviiiiiiriniiccrerer e 0.06 ml
- Sodium BEeNZoate........ccoververirciniiniiic e 80 mg

=95 % ethanol .......cccoceeviiiiiniiiiiii s 0.4 ml

- Sodium hydroxide.......cccocviiviniiiniiiiin 24 mg

- Propylene glycol ... 1.6 ml

10 s WALEL. c.ecvierereireereee sttt ettt q.s. 4 ml

The present invention also relates to the method of preventing and treating diseases
involving abnormal production of nitrogen monoxide (NO) by induction of inducible
NO synthase (NOS-2 or iNOS) by administering a compound of formula (I), its
racemic mixtures, enantiomers, diastereoisomers and mixtures thereof, its tautomer

15  and its pharmaceutically acceptable salts.
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N S
)L/l\): />_NH2
N
()

in which

either Y is a methylene (CH,) and X is selected from the following groups: O, NH,
N-(C1-C4)alkyl, N-Bn, N-Ph, N-(2-Py), N-(3-Py), N-(4-Py), N-2-pyrimidyl,
N-5-pyrimidyl, S, SO, SO,, CH; or CHPh;

10 or Y is a carboxyl (C=0) and X is selected from the following groups: NH, N-Ph,
N-(2-Py), N-(3-Py), N-(4-Py), N-2-pyrimidyl or N-5-pyrimidyl

with the proviso that the (C1-C4)alkyl radicals contain 1 to 4 carbons in a straight or
branched chain. The abbreviations Bn, Py and Ph signify benzyl, pyridyl and phenyl
15  respectively.

their racemic mixtures, enantiomers, diastereoisomers and mixtures thereof, their

tautomers and their pharmaceutically acceptable salts.

2 Compound according to Claim 1, characterized in that it is selected from:

20  4-(morpholin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(pyperazin-1-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

4-(4-methyl-pyperazin-1-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

their racemic mixtures, enantiomers, diastereoisomers and mixtures thereof, their
tautomers and their pharmaceutically acceptable salts.
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5 its racemic mixtures, its enantiomers and tautomers and their pharmaceutically
acceptable salts.
4 Compound according to any one of Claims 1 to 3 used to prepare a medicament.

5 Pharmaceutical composition characterized in that it comprises in a pharmaceutically

acceptable medium a compound defined according to any one of Claims 1 to 3.

10 6 Medicament according to Claim 4 characterized in that it contains at least one
compound defined according to any one of Claims 1 to 3 for its therapeutic
application in the treatment of diseases involving abnormal production of nitrogen

monoxide (NO) by induction of inducible NO synthase (NOS-2).

7 Medicament according to Claim 4 characterized in that it contains at least one
15 compound defined according to any one of Claims 1 to 3 for its therapeutic

application in the treatment of Parkinson’s disease.

8 Process for preparing compounds of formula (I) as defined in Claim 1 characterized

in that a derivative of formula:

|
N
K/ NH-CS-NH-C(CH,),
(i)
20 in which X and Y have the same meanings as in Claim 1 is cyclized.

9 Preparation process according to Claim 8 characterized in that the cyclization takes

place in an acidic medium at a temperature in the region of 100°C.



| y#" 10%Db& ()- ! P10%Db& ()-!j 10% (& ()-L10%& ()- QRRRRRRRSr S1 1! a
"10%& ()-10%@& ()- 1022 1022 1022! Kss3 109%R2& ()-!)ess3

10%CPCP&' () - 0" 10%&' () - STUZWWN ~A?2rS1 11a "&$10%@& () - &&F

109%@& ()-, "10%@& ()-'a, "109& ()-  "109%@& ()-'a "109& () - WKXXXZZzX6r S1
11~V " 100 ()- LY. 10% ()- !tY."10%G ()- 'Y 10%& ()-!$’

109%dd&' () - 9%40%@ () - ZZZZZ\] *r P1

111~"Y." 1098y "109%&' ()-1!p "109%& ()-1!p"109& ()-1 10%@& ()- 10 10

0 e PR S g el s

is preferably 6N hydrochloric acid

11 Process for prepaﬁ;lg compéunds of formula (II) as defined in Claim 8 and in
which X and Y have the same meaning as in Claim 1 characterized in that a

5  compound of formula (IIa)

X/\T COORb
l\/N\)\
NH-Ra

(lla)

Ra being a protective group for the amine formation and Rb a (1-4C) alkyl radical or

alkoxycarbonyl radical is subjected to the action of a reducing agent so as to give he

OH
X/\T
(A
NH-Ra

10 (Ilb)

compound of formula (IIb)

which is subjected to the action of a deprotection agent so as to give a compound of

formula (Ilc)

(llc)

which is subjected to the action of tert-butyl isothiocyanate so as to give a compound
15  of formula (II)
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